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(54) OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical device that effectively adopts an 
auxiliary lens used in common for image pickup lenses by extending applications for a 
wide converter lens or a ratio converter lens depending on the aperture of an image 
pickup lens and that is excellent in the weight-reduction and compactness when the 
auxiliary lens is used for the ratio converter lens. 

SOLUTION: The auxiliary lens 10 containing lenses 1214 in a mount 16 has an afocal 
magnification of 0.8 and when the auxiliary lens 10 is mounted in front of an image 
pickup lens 20 with a small aperturethe auxiliary lens 10 acts like a wide converter 
lens. On the other handwhen the auxiliary lens 10 is mounted in front of an image 
pickup lens with a large aperturethe auxiliary lens 10 acts like a ratio converter lens in 
a camera compatible with a switchable camera where the aspect ratio of an image 
pickup area can be switched from 1 6:9 into 4:3. 



CLAIMS 



[Claim(s)] 

[Claim 1]If it is an attachment lens which changes a focal distance of a taking lens 
and is inserted in an optical system of the 1st taking lenslf expand a visual field range 
and an image is reducedand it acts as a wide converter lens to which image formation 
of the image which does not have KERARE into image pick-up area is carried out and 



is inserted in an optical system of the 2nd taking lenswill expand a visual field 
rangewill reduce an imageand. the inside of image pick-up area this reduced when 
image pick-up area was reduced with change of an aspect ratio of image pick-up area 
— the original image pick-up area — abbreviated — with an attachment lens which 
acts as a ratio converter lens to which image formation of the image of a comparable 
visual field range is carried out. A mounting means which attaches said attachment 
lens to the object side of said 1st and 2nd taking lenses removableand an optical 
apparatus characterized by ************. 

[Claim 2]An optical apparatus of claim 1 characterized by KERARE not occurring in 
said reduced image pick-up area while KERARE will occur in image pick-up area of 
said originif said 2nd taking lens has a caliber larger than said 1st taking lens and said 
attachment lens is attached to said 2nd taking lens. 

[Claim 3]An optical apparatus of claim 1 wherein image pick-up area of said origin is 
image pick-up area of the aspect ratio 16:9 and said reduced image pick-up area is 
image pick-up area of the aspect ratio 4:3 formed by carrying out the mask of a part 
of both-sides right and left of image pick-up area of said originor claim 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical apparatus which is applied 
to an optical apparatusespecially is applied to the taking lens for television cameras. 
[0002] 

[Description of the Prior Art]In recent yearssince the thing of the aspect ratios 16:9 
and 4:3 is intermingled by the screen size of television imagerythe switchable 
correspondence camera which can switch screen size is produced commercially. 
[0003]The solid state image pickup device which has the image pick-up area (valid 
pixel area) of the image size (image circle) (mm) phi 11 by the aspect ratio 16:9 is 
used for a switchable correspondence cameraWhen the screen size (16:9 mode) of 
16:9 is chosenWhen it picturizes using the whole valid pixel area of a solid state image 
pickup device and the screen size (4:3 mode) of 4:3 is chosenthe mask of the field of 
the right and left of the valid pixel area of 16:9 part is carried out electricallyand it is 
made to picturize among valid pixel areas using the image pick-up area of 4:3. 
[0004]Corresponding to the switchable correspondence camera in which such a mode 
change is possiblewhat built in the ratio converter with one about 0.8 time (9/11) the 
mode change function of this is known for the taking lens in recent years (JP8- 
171043AJP1 1-101933A).Since the mask of a part of valid pixel area of a solid state 
image pickup device is carried out when a switchable correspondence camera is 
switched to the 4:3 modes as mentioned aboveimage pick-up area is reduced. 



Thereforecompared with the time of the 16:9 modea visual field range (field angle) 
becomes narrow about 20%. For this reasonthe fault that do not become what 
picturized the image with which the original specifications of the taking lens were 
filledand the visual field range at the time of the maximum wide angle becomes narrow 
arises. Soin a taking lens with a built-in ratio converter. When a switchable 
correspondence camera is switched to the 4:3 modesBy inserting in the optical 
system of a taking lens the ratio converter lens whose afocal magnification is 0.8it 
reduces into the image size phi 9 of the image pick-up area of 4:3image formation of 
the image of the visual field range by which image formation is carried out into the 
image size phi 1 1 of the image pick-up area of 1 6:9 was carried outand the above- 
mentioned fault is canceled. 

[0005]The attachment lens of varietiessuch as a wide converter lens which can be 
detached and attached easily [ the front face (object side) of a taking lens ] from the 
former on the other handand a tele converter lensis marketed. Especially a wide 
converter lens expands the focal distance of a taking lens to the wide angle sideand 
even when a taking lens is equipped with a wide converter lensit carries out image 
formation of the image of the image size phi 11 of image pick-up area (16:9 image 
pick-up area) without KERARE. 
[0006] 

[Problem(s) to be Solved by the Invention]Howeveras mentioned abovesince the ratio 
converter lens is generally provided in the extender with the extender lens etc. in the 
taking lens with a built-in ratio converterit is difficult to remove a ratio converter lens. 
For this reasonthe ratio converter lens became a thing only for that taking lensand 
could not be shared with two or more taking lensesbut there was a problem that it 
could not use effectively. 

[0007]On the other handan above-mentioned attachment lens like a wide converter 
lens can be easily detached and attached in the front face of a taking lensand if it is 
in standardssuch as a caliber of a taking lensthere is an advantage that it can also 
use in common to two or more taking lenses. Thenusing the wide converter lens 
whose afocal magnification marketed now taking advantage of such an advantage is 
0.8 as a ratio converter lens is also considered. Namely0.8 time as many wide 
converter lensesSince image formation of the image in the image size phi 1 1 of the 
image pick-up area at the time of the 16:9 modes is carried out as a result by 
expanding a visual field range into the image size phi 9 of the image pick-up area at 
the time of the 4:3 modesit is also possible to use it as a ratio converter lens. 
[0008]Howeversince the image size of image pick-up area carries out image formation 
of the image to the image pick-up area without KERARE in the state of regularity (phi 
1 Da wide converter lensit is designed so that the image size phi 1 1 may be 
guaranteedeven when a taking lens is equipped with a wide converter lens. On the 
other handit is enough if the image size phi 9 of the image pick-up area at the time of 
the 4:3 modes is originally secured as a ratio converter lens. For this reasonit 



becomes what has a large lens outer diameter vainly [ when using what is marketed 
now as 0.8 time as many wide converter lenses which suited the standard of the 
taking lens as a ratio converter lens ]As a resultthere is a problem that the front-face 
side of a taking lens becomes a heavy large thing more than needed. 
[0009]As this invention was made in view of such a situation and can use the 
attachment lens which can be shared to two or more taking lenses as a wide 
converter lens or a ratio converter lens according to the caliber of a taking 
lensetc.the use of one attachment lens is expandedlt aims at providing the optical 
apparatus which was excellent in the field of a weight saving and miniaturization when 
effective use of an attachment lens was aimed at and an attachment lens was used 
as a ratio converter. 
[0010] 

[Means for Solving the Problem]In order to attain said purposethe invention according 
to claim 1If it is an attachment lens which changes a focal distance of a taking lens 
and is inserted in an optical system of the 1st taking lenslf expand a visual field range 
and an image is reducedand it acts as a wide converter lens to which image formation 
of the image which does not have KERARE into image pick-up area is carried out and 
is inserted in an optical system of the 2nd taking lenswill expand a visual field 
rangewill reduce an imageand. the inside of image pick-up area this reduced when 
image pick-up area was reduced with change of an aspect ratio of image pick-up area 
— the original image pick-up area — abbreviated — with an attachment lens which 
acts as a ratio converter lens to which image formation of the image of a comparable 
visual field range is carried out. It is characterized by a mounting means which 
attaches said attachment lens to the object side of said 1st and 2nd taking lenses 
removableand ************ 

[001 1]If said 2nd taking lens has a caliber larger than said 1st taking lens and said 
attachment lens is attached to said 2nd taking lens in the invention according to claim 
1the invention according to claim 2While KERARE occurs in image pick-up area of 
said originit is characterized by KERARE not occurring in said reduced image pick-up 
area. 

[0012]In the invention according to claim 1 or 2the invention according to claim 3 
image pick-up area of said originit is the image pick-up area of the aspect ratio 
16:9and said reduced image pick-up area is characterized by being the image pick-up 
area of the aspect ratio 4:3 formed by carrying out the mask of a part of both-sides 
right and left of image pick-up area of said origin. 

[0013]Enable it to detach and attach an attachment lens easily to the object side of a 
taking lens according to this inventionand. Having enabled it to use the attachment 
lens as a wide converter lens or a ratio converter lens according to kinds (caliber 
etc.) of taking lens A sakelt can be considered as a ratio converter lens by the ability 
to use an attachment lens as a wide converter lensor can use in common with two or 
more taking lensesand a use of one attachment lens is expandedand effective use of 



an attachment lens can be aimed at. An attachment lens used as a wide converter 
lens in a predetermined taking lensA weight saving in a case of using an attachment 
lens as a ratio converter lens and miniaturization are attained by enabling it to equip a 
taking lens which can be used as a ratio converter lensalthough a caliber cannot use 
it as a wide converter lens greatly from the taking lens. 
[0014] 

[Embodiment of the Invention]According to an accompanying drawingit explains in full 
detail about the desirable embodiment of the optical apparatus concerning this 
invention below. 

[0015] Drawing 1 and drawing 2 are the sectional views at the time of equipping the 
front face of the taking lens for television cameras with the attachment lens of the 
optical apparatus concerning this invention. The caliber of a taking lens differs 
between drawing 1 and drawing 2 and while a caliber is smaller than the taking lens 30 
of drawing 2 and the outer diameter of the camera cone 21 by the side of the front 
face of the taking lens 20 (object side) of the taking lens 20 of drawing 1 is phi 85 
(mm)the outer diameter of the camera cone 31 by the side of the front face of the 
taking lens 30 of drawing 2 is phi 100. The attachment lens 10 is shown by hatching in 
these figuresand the front face of the taking lenses 20 and 30 of drawing 1 or drawing 
2_is equipped with the attachment lens 10 removable by the mounting adaptors 22 
and 32 for exclusive userespectively. 

[0016]Two lensesthe biconcave lens 12 and the biconvex lens 14are held in the 
mount 16 of ring shape at the attachment lens 10As shown in drawing 3 the 
attachment lens 10 is designed by these lenses 12 and 14 so that afocal magnification 
may be 0.8 time (h/h -0.8). 

[0017]When the front face of the taking lens 20 of phi 85 is equipped with the 
attachment lens 10 like drawing 1 the attachment lens 10 acts as 0.8 time as many 
wide converter lenses. Namelyas shown in drawing 4 (A) and (B)supposing the image 
pick-up area S of 16:9 of the solid state image pickup device in a television camera is 
the image size phi 1 1 1n not equipping the taking lens 20 with the attachment lens 
10as it shows in the figure (A)the image of the image size phi 1 1 is guaranteedand 
image formation of the image of the visual field range according to the focal distance 
of the taking lens 20 is carried out to the image pick-up area S without KERARE. Also 
when the taking lens 20 is equipped with the attachment lens 10as it is shown in the 
figure (B)the image of the image size phi 1 1 is guaranteedand image formation of the 
image (an image is reduced) to which the visual field range was expanded with the 
attachment lens 10 in the image pick-up area S is carried out without KERARE. 
Thereforethe attachment lens 10 can be used as a wide converter lens to the taking 
lens 20 of phi 85. 

[0018]On the other handwhen the front face of the taking lens 30 of phi 100 is 
equipped with the attachment lens 10 like drawing 2 the attachment I ens 1 0 acts as a 
ratio converter lens. Namelyif image pick-up area S ? [ in / like drawing 4 / in the 



image pick-up area S in the 16:9 modes of a television camera (switchable 
correspondence camera) / the image size phi 1 1 and the 4:3 mode ] considers it as 
the image size phi 9 as shown in drawing 5 (A) and (B)In not equipping the taking lens 
30 with the attachment lens 10as it shows in the figure (A)the image of the image size 
phi 1 1 is guaranteedand image formation of the image of the visual field range 
according to the focal distance of the taking lens 30 is carried out to the image pick- 
up area S without KERARE. If a camera is made into the 4:3 modes at this timethe 
image of image pick-up area S' in the 4:3 mode will be seemingly expanded to the 
image of the image pick-up area S in the 16:9 modes. 

[0019]Thusif the taking lens 30 is equipped with the attachment lens 10 when a 
camera becomes the 4:3 modesAs the image in the image size phi 1 1 of the figure (A) 
shows in the figure (B)it is reduced to the image of the image size phi 9and it 
becomes same the image of the image pick-up area S in the 16:9 modes and omitting 
the image of image pick-up area S' in the 4:3 mode. Since the attachment lens 10 is 
constituted so that it may function as a wide converter lens to the taking lens 20 of 
phi 85 as mentioned abovewith the taking lens 30 of phi 100 with a larger caliber than 
the taking lens 20KERARE occurs in the image size phi 1 1 but. In the image size phi 
9since KERARE does not occurto the taking lens 30it acts effectively as a ratio 
converter lens. 

[0020]If KERARE does not occur within the limits of a bigger path at least than the 
image size phi 9the attachment lens 10 can be used as a ratio converter lensbut the 
one as much as possible where the path is smaller is desirable because of the weight 
saving as a ratio converter lensand miniaturization. 

[0021]Nextthe mounting structure of the attachment lens 10 to the taking lenses 20 
and 30 by the mounting adaptors 22 and 32 shown by above-mentioned drawing 1 and 
drawing 2 is explained. As shown in drawing 6t he thread part 40 is formed in the 
peripheral face back end side of the mount 16 of the attachment lens 10. On the 
other handas shown in drawing 7 the attachment lens engagement part 42 of ring 
shape is formed in the front end sideand the thread part 40 of the mount 16 of the 
above-mentioned attachment lens 10 and the engaged thread part 44 are formed in 
the inner skin at the mounting adaptor 22 for phi85 at the time of the taking lens 20 
of phi 85 equipping with the attachment lens 10. Thereforethe back end of the mount 
16 of the attachment lens 10 can be inserted from the front end side of the mounting 
adaptor 22and the mounting adaptor 22 can be equipped with the attachment lens 10 
by thrusting the thread part 40 of the attachment lens 10 into the thread part 44 of 
the mounting adaptor 22. 

[0022]As shown in drawing 7 inner circumference is formed in the back end side of the 
attachment adapter 22 abbreviated phi85and the taking-lens engagement part 46 
which engages with the taking lens 20 of phi 85 is formed. The slit 48 is formed in a 
hoop direction over an abbreviated semicircleand it applies to a rear end part from slit 
48 centerand the rate part 50 of shaft orientations is formed in this taking-lens 



engagement part 46. The movable pieces 52 and 54 in which elastic deformation is 
possible are formed of this. The protruded pieces 56 and 58 projected 
outsiderespectively are formed in the tip part of the movable pieces 52 and 54and the 
hole 60 which inserts the axis of the screw 64 in the protruded piece 58 of one of 
these is formedand the screwhole 62 which engages with the screw 64 is formed in 
the protruded piece 56 of another side, therefore — inserting the axis of the screw 
64 from the hole 60 — the screwhole 62 — screw **** — the movable pieces 52 
and 54 can be changed in the direction which reduces the diameter of the inside 
diameter of the taking-lens engagement part 46 by things. 
[0023]The level difference 72 which the applied part 70 equipped with optical 
accessoriessuch as a wide converter lensa tele converter lensand a filteris formed as 
one side is generally shown in the front end of the taking lens 20 of phi 85 in drawing 
8and positions these optical accessories is formed. Thereforethe applied part 70 of 
the taking lens 20 is ******ed inside the taking-lens engagement part 46 of the 
mounting adaptor 22After making the level difference 72 of the taking lens 20and the 
rear end face of the mounting adaptor 22 contact and positioningthe mounting 
adaptor 22 is fixable to the taking lens 20 by welding the movable pieces 52 and 54 by 
pressure to the applied part 70 of the taking lens 20 with the screw 64 of drawing 7 as 
mentioned above. 

[0024]According to the above mounting structurethe attachment lens 10 can be 
easily attached to the front face of the taking lens 20and it can remove easily. When 
attaching the attachment lens 10 to the taking lens 30 of phi 100the mounting adaptor 
32 shown in drawing 9 is used. The mounting adaptor 22 and essential structure for 
phi85 of drawing 7 of attachment ata PUTA 32 for this phi 100 are the sameand the 
path of the taking-lens engagement part 80 is different at the point whose diameter is 
expanded rather than the mounting adaptor 22 for phi85 corresponding to the outer 
diameter of the taking lens 30 of phi 1 00. 

[0025]As mentioned abovealthough the taking lens 20 of phi 85 explained the 
attachment lens 10 used as a ratio converter lens with the wide converter lens and 
the taking lens 30 of phi 100 at the above-mentioned embodimentlt is easily possible 
to constitute the attachment lens which functions as **** similarly about the taking 
lens of other calibers. 

[0026]In the above-mentioned embodimentthe attachment lens 10It may be the 
already marketed wide converter lensand it enables it to equip the taking lens of 
original substandard with the wide converter lens with a mounting adaptorand may 
enable it to use it as a ratio converter lens. 

[0027]The structure of the mounting adaptors 22 and 32 shown by the above- 
mentioned embodiment may be an exampleand may be other structures. 
[0028] 

[Effect of the Invention]Enable it to detach [ according to the optical apparatus 
concerning this invention ] and attach an attachment lens easily to the object side of 



a taking lensas explained aboveand. Having enabled it to use the attachment lens as a 
wide converter lens or a ratio converter lens according to the kinds (caliber etc.) of 
taking lens A sakelt can be considered as a ratio converter lens by the ability to use 
an attachment lens as a wide converter lensor can use in common with two or more 
taking lensesand the use of one attachment lens is expandedand effective use of an 
attachment lens can be aimed at. Thereforea photography person is exchanging 
mounting adaptors for one attachment lenswithout preparing two or more attachment 
lenses to several different taking lensesWith other taking lensesit can be used for a 
certain taking lens as a ratio converter lens as a wide converter lens. 
[0029]The attachment lens used as a wide converter lens in a predetermined taking 
lensThe weight saving in the case of using an attachment lens as a ratio converter 
lens and miniaturization are attained by enabling it to equip the taking lens which can 
be used as a ratio converter lensalthough a caliber cannot use it as a wide converter 
lens greatly from the taking lens. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a sectional view showing the case where the front face of the 
taking lens of phi 85 for television cameras is equipped with the attachment lens of 
the optical apparatus concerning this invention. 

[Drawing 2] Drawing 2 is a sectional view showing the case where the front face of the 
taking lens of phi 100 for television cameras is equipped with the attachment lens of 
the optical apparatus concerning this invention. 

[Drawing 3]Drawing 3 is the explanatory view used for explanation of an attachment 
lens. 

[Drawing 4] Drawing 4 is an explanatory view which uses an attachment lens for the 
explanation at the time of using it as a wide converter lens. 

[Drawing 5]Drawing 5 is an explanatory view which uses an attachment lens for the 

explanation at the time of using it as a ratio converter lens. 

[Drawing 6] Drawing 6 is an appearance perspective view of an attachment lens. 

[Drawing 7] Drawing 7 is an appearance perspective view of the mounting adaptor for 

phi85. 

[Drawing 8]Drawing 8 is an appearance perspective view of the front end of a taking 
lens. 

[Drawing 9]Drawing 9 is an appearance perspective view of the mounting adaptor for 
phi 100. 

[Description of Notations] 

10 [ — Mount20 30 / — - A taking Iens22 32 / — Mounting adaptor ] — An 



attachment Iens12 — A biconcave Iens14 — A biconvex Iens16 
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C4:fcpJ#rC'&*c 

[0 0 0 8] L^L^^Sx 7«f K3>/<-*UVX 

it. »®iy7©-r*--;>tKXtf-s (<pi D ©« 

U4 < ^(DJi^X y 7tc&£fg&r *t>©T£ 
*3b^6s 7< Ka>/«-*U>X*li»U>Xtc»»L 



ffStiTV*. U->*zi>/\*-2U>X<!:LT 

**4 : 3*-Ki*©»H*xy7©-r*-5>-y--rx 

V 9 fcWfifftlf Z<Dtctb. mm[y>x<D 
ffiftlZ&^rcO. 8{g©7'f * \s>XtLT 

3t£TU8fi:*-ftTV3 i t)4>£ l>i/tu yi K— £ U VXi: L 
TffifflT*i§Sfcl«||*fcU>X^tf**^fc©£4 

y, *©$£ni* 8m&L±.tcMBis>x»mufM<m 

[0 0 0 9] ,*«WttCOJ:5ft*1fftC«*T«:*nfc 

UVX<t LTXttU5/*3 yi\-9 \yyXt LTflWBT? 
*3<fc?KLTlo©MlttU>X©ffl>££i£*U Mitt 

u>x©wwpjji*Biy« attu>x*u->*a 

[00 10] 

fc> ||?RJS 1 lcBBK©%9J& fflBUVXQftAEII* 

«r*ii«iu>x?*-3 7\ »ioa»u>x«>3tt¥ 

*ttC^xy7rtfc^7U©ftl^&ISfltar-e*7-r K 

3yjs-9\syxtLTttmu m2<Dm&isyX(Dft 

tmz.s im^'jTOTX'*'? \*ik(D%mzw^m®z- 
y Ttm'i^ntcm^ m^s^tinmmx y r^iz 

is*y*ziy/K-*i,yxtLTftmT%mBh\syXt. 
Bufa*Sftb U >X£ b51B£ i StfSI 2 (DISK U yXVVnte 

[0 0 1 1] Sfc, n^2(clBtta}«qBU. 
KE«©«flfcSl*T» BUlBm 2 <Da^U>X«BgfBm 
1©1M&U:/X«fcy mii38l2©jifgu 

y7rt»cy5Utf»4r*-*» «H3»'htfca»xy 

[0 0 12] *fc» tt$JR3lc|3tt©£H& M&IR1 
2 »cJBtt©*iy§fciil*T» MIS7c©i§®x y 
TX^O Kib1 6 : 90«H|jiy7T*y. SuIB 
MM* Lfc»®x 'J 7«x buIBtccdS^x 'J 7©Hffll£;6 

«x y T 7 ?** E LTl^ 0 
[0 0 13] *«WKJ:titf, «*U>X*J«BU>X 

«u>x*jMguvxoaai (psid iosi;T7>rK 

□ >m*-$ U>X<>: LTXliU->* U>X<t 
5r U>X£ LTXliUf* * U>X£ L 



©aj»u>x©ffli8tfjt**ti, «»u:/x©fc«*iffl 

flWi*. WJ£©JHBUVXU:a5l/»T7-r Kn> 
/{-*U>X£L7ttffl*nStt«lUVX£» *©JW 
uvx* y 7< KDS'/f-* U>Xi LT 

ttffi 6 \s*y* ^>rt-*\s>xt LT®m T*# 

SffiU U >Xfc8*T* * <fc a ICT * C £ T\ fflh U > 
X£U->*3>/\"-* L<VX£ LT«BT*«£©*« 

ftatfuv/t* MbMBSti*. 

[00 14] 

mzx^mwom u*«i®»»imi*ti!iwt*. 
[0015] HiAtng2tt« *^tc^^gB© 

fifftt l/VXfcx Hf*J* 7fflO»»UVX©t91l».C«» 

Lfc«^©BriiHT**. 01 tm2£immi>yx<D 
p«tf*4y» Hi©aueu>X2 0ttH2©ai5i/> 
x 3 o j: y t psflvi\* < a& u >x 2 o ©buMJ « 

ttflj) ©8HH2 1 ©fl.gli<p8 5 (mm) 
H2©«|gl/>X3 0©su®fJ©^3 1 ©9MSI*? 1 

0 0TS5. Ctl6©0tCfetNTffiSbU>Xl OttA-y 

*>?T^?ftTfcy, a«iuvxiott» EiixtiEi 

2©ffi^b>X2 0. 3 0©ttB(C«-tl?tl«ffl©Vfj' 
7?7$-2 2. 3 2lC«feoTSflttRltgtCgg^n«o 
[0 0 16] tiftbUVXl Olcti, yv7tf©77>h 

1 6rttcMiau>xi 2sif^au>xi 4©2tft©u 
>x<HSB**hTfiy, H3tcwr<fe5tccns©u> 

X12, 1 4lCd:oTffill!)b>Xl Ott, 77*-»/U 
fWtfO. 8«t4*«fc3tcHSf*tiTt' k * (h./h' 
= 0. 8) . 

[0 0 17] H1©*3tCqp8 5©»H&l/VX2 0©ia 
HBfcfflttUVXl O^SL/c^ awuvxi 0 
0. 8fg©7^r K3>/«-*U>XtLTfMr 
5o BP-Ss 04 (A) % (B) ICxvTckdlcxUe*^ 
7tcfe»**Baf«i««?©1 6 : 9©S«xi;t 7 S6V 

*-w<cxq> 1 iT**tra^ *f«iu>xi o^ 
s»u>X2otcs«L4t , »ii^tc«raia (a) icjjvr 
*5te-ry-s;*-rx9i i©«^«E*n, a^xu 
7 s icm&isyx 2 o ©j&ssstticffi cfc^s^H©® 
^5U4<is«**i*. aiibu>xi ozmmisyx 
2oics#Lfc»£n:'ferais (b) ^r^^ic-r^- 
5?»-rxvi i©«^«aE*tu i§^x'j7sictffttiu 

>X1 Olc«J:o Ttt»IBH3fi«iS**tifc« (®«IS/Jn* 

Oli, <p8 5©S^UyX2 0lC^LT«7'<Kll>/t 
-• 5«U>Xi:LTfiWr*Ci:tfT**. 
[0 0 18] 02©J:5tC<p1 0 0<Dffi&\syX 

3o<DmmimBi}i'yxi oz&mLtcms. m>\sy 

X1 Ott, W^— ^ U>X<h LTf^fflr^o fiP 
05 (A) , (B) (C^-r«fc3tcf-Hf»P<5 (X 
-fy^-f X/l/MfS^j^T) ©16: 9t-Klcfett*a 



3=E- RC33W-5»H»XII7 , S' tf-T/— ?1MXy 9 
tTZt, WftUVXl 0*Ji»U>X3 0H:«*Lft 
l/>«£fcttHH (A) iCSTidlC-f*— ^tf-fX^I 

1 0«/j««BE* ft, «H$x y 7 S tcSH& U>X 3 0(OM 

tmte&vttiawmxufr? u&<£it!*ft3o 

ft*5£4 : 3*-Rer*£» 4 : 3^- 
RcfcttSSWtx'JT'S' 4>MiJUtt*±1 6:9*- 

Kicfe»**a«x y r snmm urn***!*, 

[0 0 19] C©J:9le*i*5tf4 : 3€-K(c&?fe 
•^tcfc^Ts MfftU>Xl 0««CU>X3 0lctHI 

r*£> inm (a) cD-r^->>^-fx<pi irt<D«^pi 
m (b) icsvr «fc 5 ic-f * ->>-y--r x?> 9 ©tsuni'jx* 

tu 4 : 3t-Rcfc^5JiS!xiJ7S' <o«tf 1 6 : 
9t-Rcfitt«iMixiJ7 , S©«i«l^-tftS. * 
fc* au»u>Xl 0li±KE©cfc-5lC<p8 5©«»UVX 

2 0lc*tLTli'7'r K3>/t-*U:/XfcLT«IBT* 
cfc3lc«j**ft7V*fci&, JHBU>X2 0*yfcPa 

©**i^ 1 o o©»^u>X3 0Ttt-ry-5?*-rx 
[0020] nu ^&<<tt<*-v>-y-<x<p9 jcy* 

*ft8©IBHrt1?^5 Utf»£L&ttfttf»ttU>X1 
0£U->*3>/f-*U>XfcLTffifflT3E£tf?# 

stf, u$>*a>M-*u>XfcLT©e»k □ 

l\ 

[002 1] ±RB 1 &l*'E]2T^L/cIXtt7X 

XS-2 2, 3 2(Cj:*ia»U>X2 0, 3 0^\CDM«) 

?K*f6bU>Xl 0<D?7> h 1 6©tt®®&3£ffl!HcM: 

**^ffl4 0j[«Bja*ft*. *fftbu>xi o^<p8 

5OtHBU>X2 0t7>8#r*BlOv8 5ffl©Ul«7 , 4l' 

X* - 2 2 Kli, 07 ic/^f «fc 9 tlMHIK: y > XI*© 
WBlUyX**»4 2 #»**tu *©rt«lBlc±Eli 
9bU>Xl 0057^>M 6©^->gP4 0(!:^r** 
5>S4 4tfJBJS*ft3. ffi^T, ffi«)U>Xl 0£D?* 

U *§I&U>X1 0©*S>$4 0£«tft7XX$-2 2 

©*-X3 4 4 fcfa U&fc C <t TWBb U > X 1 0 £Btft7 

^X^-2 2l«lgJtr«Ct^T***. 

[0 0 2 2] Sfc % 07K^T<fc?U:lRtt7$rX*-2 

2 ©&€ffl!l(C(irtJ3tf «9 8 5 iZ&l&itU q>8 5(DM 

&\s>X2 0t«^t«lttl/VXflit»4 6tfJBJ&!r 

ft£„ CO«BBU>X«^aJ4 6tcW:» /SAffifCBgifta 

fc»oTX y y h 4 8 tfJBiSSftStttt^ XU -y h 4 

8 4>'^e^a5tC*HtT^7Dfp]<DiJgB 5 0 fffitifeti 

%o ZtllZ&oT®&mB*jmttW)X5 2, 5 4#Jg 

fiJttTft*, 5116^5 2, 5 4©jyHff[Ctt*ftfft*MB 
i-tSUj i +-- y- c £ c o -Mm ■*-*-•*-> z.<t» — -femMU- 



5 8fctt*v>6 4©tt*»3irS?L6 0*«Bl**ft*£ 

fBc&©*>t 5 6 (c(4*y 6 4 t«^r**s;?L6 

2tf»«*ft*. S£oT, *5>6 4©tt*?L6 0frS» 
AU *S^L6 2fc*5>&6Cfcl«:J:-3T»«U>XflR 
^S|54 6t7)F«gS*|S@-rS^lpJlCpriftrt-5 2. 5 4«X 

[0 0 2 3] -^tSl>T<p8 5t7)JiiJbyX2O0lu 

X, ^usvM-suyX, 7<f;i/^-*ojtt^7^-fe 
tfy-*«»r«««W7 0jWBrt*tu cfte 
©3^7*** u-«M*ar*(R«7 2tfjBja*ft 

Tl^i. fi£oT> a»U>X2 0O««»7 0*««7 
XX* - 2 2 (Dim l> >Xtt£» 4 6 ©AffjlCttctta 
»»UVX2 0<0|8SI7 2£lXtt7XX*-2 2© 

H7 0*y6 4lC«fe-3TpT»«-5 2» 5 4*a»U>X 
2 0 ©g*gB 7 0 fcff «T * CttCtfc-p TKW7 XX* 

-2 2*jneu>X2 oicBj&racttf?**. 
[0024] w±©»f*«Jtic«fey, ffiabu>xi o£ 
jm? u vx 2 o <Dmwim%iz& y W Jt* C t > 
*«tc5iy^rcttfT**. Ws <pi oowji 

»U>X3 0IC««IU>X1 0*«UWt*JWJCtt, 
H9luSrWftf7^X*-3 2tf«fflS-ft*. Ctf)<p1 
0 0fflOBt^7^X^-3 2li. H7©g>8 5ffl©IX(5f 
7^X^-2 2 &S*ttfl|&liR|i;-?&y, JMBUVX 
«^S8 0©Stf % <p 8 5^01X^7^X^-2 2* y 
<fe<p 1 0 0CD»UU>X3 0©^gtC»J6LT*Sg*ft 

[0 0 2 5] J-X±> ±IBHS6©^JST*tts <p 8 5©}ii$ 
U>X2 0T*tt9-f FH>M-^ UVX, (p 1 0 0©}f 
U >X 3 0 T*tt US/* =1 >/ \"— ? b >Xi LT^ffl * 
ft^*fft!lU>Xl OtCO^TBWBLfc^ ffi©PS©}§ 

k u >xico^T i t,±ai«!: wmizmm zmh u >x* 
[0026] tire* ±&nm<DBmz3s^T* mmi^y 

X1 0tt» «HcmiK*ftTl'»*7-rK3>/<— 5»U>X 
T'SoTtJ:<> *©7< K3>/«-5«U>X**3l5« 
tt^©»« U > XtcW*7 ^ X* - (C J: o T*»7* * 
*9KU U->*3>/^— >U>XfcLTffifflT**«fe 
5lCLT ! fe»<fcl\> 

[0 0 2 7] ±iaHSS©Jf5ffiT/^L/cB«7XX 
^-2 2. 3 2©«BittH»T*oT» ffiKOflBtTSo 

[0 0 2 8] 

BlcJ:ftJf, ««)U>X«}i^U>X0tlfli:{i!llcS^tc 
•KT**J:5ter*t«tc % ^©tlttUVXSIWU 
>X<DiI3i (PS§) IC(SCT7< K3>/«-*UVX 
iLTXttU*>*a>/«-5»U>XtLTfiMT**J: 



Tv mmmt, mL<»mts.%m&\s>x\znLT. nm. 
(omnyyx^mMt^z.t.ti<. ^mmh^yxn: 

istziy/s-zisyxtLTtemTzzt&TZZo 
[0029] stc, m%<omm\s>xiz&^z'7'( Ka 

u >x J: y as* < 7 -< k =1 >j t- * u >X£ l 

*5JiKU>XltilST'*5cfc5lcT-5C:<!:T\ fifftU 
VX£U->*n>/*— * U>X£: LTteEf 3^£<DiI 
»bStfa>/^ Mfc#06ft3 o 
[0EOffim&lHfE] 

[nil bhu, ^^(ci^mitoaiuvx^ 

[02] 02li, *9iW(cffi%^SB0!}MIMUyX« 



^UtTft^ffl©? 1 0 OcDJii?U>X<DBU®lcS#L 

[03] mi\ts mmiy>X(ommizmmLtzm^mT 

[04] 04«, HajU>X^7'T KU>/\"—5»U>X 
[05] 05li, ««iUVX*b->*ll>/^-^UVX 

[06] 06 \t, &®\s>x<DHwmmm*&Zo 

[07] H7tt» <p8 5E<DIRtt7'?X*-<7W®£4£ 
0T-&£o 

[08] 08U\ IH?U>X0!>1ft*aftM*ftHT$ 

[09] 09li, 9l00ffl(DH!!W7^-©^ 
#t0?££o 
[ft#©3l<B] 

1 0-ffiBh[s>X, 1 2-MIHlUVX 1 4-p|fiil/> 
X, 16"79>k 20, 3 0-«»U>X» 22. 
3 2- -SXttT 7 ?X*- 



[01] 



[03] 



[08] 



[09] 




